Sarcoidosis is a chronic and systemic disorder characterized by the formation of non-caseating granulomas. Very few cases of isolated gastrointestinal sarcoidosis have been reported, and even fewer, if any, report gastrointestinal sarcoidosis within multiple gastrointestinal sites concomitantly. We present a 42-year-old white man with chronic diarrhea and abdominal pain for more than 3 years. Mucosal biopsies revealed non-caseating microgranulomas in the stomach, throughout the small intestine, colon, and rectum. Prednisone therapy was initiated with a rapid improvement in symptoms and complete resolution of diarrhea within 3 weeks.
INTRODUCTION
Sarcoidosis is a disorder that affects multiple organ systems and is characterized by non-caseating granulomas. Although pulmonary involvement is most common, many patients have multi-organ system involvement. 1 Extrapulmonary organ involvement is seen in less than 10% of patients. Gastrointestinal (GI) sarcoidosis is a rare disease entity that can be found isolated or as part of a systemic disease. The stomach is the most frequently affected hollow organ. 2, 3 GI sarcoidosis presents subclinically, with patients reporting symptoms only 0.1-0.9% of the time. 4 The incidence of intestinal involvement is unknown, although it is estimated at less than 1% and there are only a few reported cases. 1, 5 In such cases, the small intestine was noted as the least common site of GI involvement. The clinical diagnosis of colonic sarcoidosis is difficult, as symptoms are uncommon and the endoscopic findings are nonspecific. 5 
CASE REPORT
A 42-year-old white man presented with abdominal pain and a 1.5-year history of loose, watery stools occurring 3 times per day. He had a past medical history of gastroesophageal reflux disease and recent diagnosis of hereditary hemochromatosis demonstrated by grade 3 iron overload with mild portal fibrosis on liver biopsy, and a homozygous mutation of C282Y on genetic testing. He denied any rectal bleeding, fever, or weight loss. Physical exam was normal. Infectious work-up including ova and parasites, culture, fecal leukocytes, and Clostridium difficile nucleic acid amplification were negative. Histoplasma antigen, anti-transglutaminase, and anti-endomysial antibodies were also negative.
Colonoscopy revealed erythematous mucosa in the transverse colon and rectum, as well as congestion in the terminal ileum ( Figure 1 ). Esophagogastroduodenoscopy (EGD) revealed diffuse gastric erythema with erosions and duodenitis ( Figure 2) . Biopsies of the stomach and duodenum demonstrated non-caseating microgranulomas, as did the terminal ileum, colon, and rectum ( Figure 3 ). Acid-fast bacilli and fungi stains were negative. No Helicobacter pylori organisms were identified. Computed tomography (CT) of the abdomen and pelvis showed hepatosplenomegaly, although recent liver biopsy did not show granulomas. Chest CT was unremarkable. Angiotensin-converting enzyme (ACE) was elevated at 77 U/L, and rapid plasma reagin and Tropheryma whipplei testing were negative.
With a high suspicion for sarcoidosis, the patient was referred to rheumatology. He was lost to follow-up and returned 2 years later with abdominal pain and diarrhea that had progressively worsened up to 15 episodes daily. Repeat EGD and colonoscopy revealed moderate to marked chronic colitis with mild activity in the right and left colon. Biopsies from the stomach, terminal ileum, and right and left colon again revealed non-caseating granulomas. Stains for Whipple's disease and Mycobacterium were negative. Prednisone 40 mg daily was started for GI sarcoidosis, and within 3 weeks the patient reported his abdominal pain and diarrhea had resolved.
DISCUSSION
Sarcoidosis is a multi-organ systemic disease most commonly involving the lungs. The index of clinical suspicion for isolated sarcoidosis in the GI tract, in the setting of an unremarkable chest CT and no respiratory symptoms, is extremely low. Gastric sarcoidosis may result in ulcers, gastritis, or overall erythematous and friable mucosa on endoscopy. 6 There are two disease patterns reported in the literature based on previous cases: gastric ulcer formation infiltrated with sarcoid granulomas, and diffuse infiltration with granulomas resulting in fibrosis with a reduced lumen size. 6 The sigmoid colon is the most common location of colonic sarcoidosis involvement. Endoscopic findings may include friable mucosa that mimics colitis, erosions, fold thickening, focal nodularity, and elevated lesions that may appear as tumors. 5 Lesions resembling polyps, carcinomas, and diverticuli have also been reported.
Because sarcoidosis of the colon is rare and may mimic many other diseases, it is important to rule out other differential causes, especially those which cause granulomatous disease (such as tuberculosis, syphilis, inflammatory bowel disease, Whipple's disease), fungal infections (such as Histoplasma), and H. pylori.
1,4,5 Gastric sarcoidosis, specifically, can mimic peptic ulcer disease, Ménétrier's disease, hypertrophic gastritis, Mycobacterium infection, syphilis, histoplasmosis, cancer, lymphoma, and Langerhans cell histiocytosis. 7 Non-caseating granulomas that contain multinucleate giant cells in the absence of crypt abscesses on histology are the gold standard diagnostic findings. 5 In addition to histological findings, rapid improvement with corticosteroid therapy and elevated ACE levels are supportive of the diagnosis.
ACE levels are elevated in 60% of patients with sarcoidosis. 8 Sarcoidosis of the terminal ileum and colon can resemble inflammatory bowel disease, but serum ACE levels in Crohn's disease are not significantly elevated. 8, 9 Patients with ulcerative colitis can have elevated ACE levels, but levels seen in sarcoidosis are significantly higher. 9 One study reported ACE levels are lower in patients with ulcerative colitis and Crohn's disease than healthy controls when ACE genotypes are accounted for. 10 A rare association between sarcoidosis and Crohn's disease has been reported, and additional targeted therapy against tumor necrosis factor-a and integrins has been associated with the induction of sarcoidosis when used to treat inflammatory bowel disease. [11] [12] [13] The decision to treat GI sarcoidosis is based upon disease severity and activity. 6 Asymptomatic patients do not need to be treated. 7 Corticosteroids are the initial choice of treatment in sarcoidosis; however, their role in GI sarcoidosis is unclear. 3 Other agents may be necessary in patients who do not respond to steroids. The recommended dose is 30-40 mg prednisone daily, gradually tapering to a maintenance dose of 10-15 mg over 6 months. Response to therapy is monitored clinically, radiographically, and with trending serum ACE levels. 3 To the best of our knowledge, this is the only case in the English literature where GI symptoms were the presenting symptom of sarcoidosis in the absence of other organ system involvement, and the only case reported with histological evidence of sarcoidosis throughout the entire GI tract (stomach, small intestine, and colon). Endoscopic and histological findings, along with the rapid response to oral corticosteroid therapy, highly support the diagnosis of sarcoidosis in this patient.
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